Here we present experimental results of a strongly overcoupled disk cavity (Device 3) characterized for representative conditions from 298 to 2 K. This device exhibits near-unity transmission (excluding the insertion loss introduced by the grating couplers) with vertical and in-plane quality factors of Q v = 3.37×10 5 and Q in = 4.93×10 4 , respectively. Despite a lower loaded quality factor, Device 3 exhibits similar behaviors when immersed in superfluid helium as Devices 1 and 2 discussed in the main text. Accordingly, the interpretation of the nonlinear response of the disk cavity follows that provided in the main text.
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